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The  rapid  advances  in  the  development  of  low-cost  computer 
hardware  have  led  to  many  proposals  for  the  use  of  this  hardware 
to  improve  the  performance  of  database  management  systems.  Usu¬ 
ally  the  design  proposals  are  quite  vague  about  the  performance 
of  the  system  with  respect  to  a  given  data  management  applica¬ 
tion.  In  this  paper  we  predict  the  performance  of  several  of  the 
proposed  database  management  machines  with  respect  to  several 
representative  INGRES  queries.  The  systems  analyzed  in  this 
paper  include  are  associative  disks,  RAP,  CASSM,  DBC ,  DIRECT,  and 
CAFS.  We  demonstrate  that  no  one  database  machine  is  best  for 
executing  all  types  of  queries.  We  will  also  show  that  for  one 
class  of  queries  the  degree  of  performance  improvement  achieved 
does  not  warrant  use  of  a  database  machine. 
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cion.  *  19  tracks  per  cylinder).  Table  2.1  summarizes  these  parame- 


aemory  interference.  DCfL,  the  number  of  512-byte 


Cell  processor  performance  By  storing  the  offsets  of  the  Attributes  to  be  tested  in  cell- 


reduced  through  the  following  techniques: 


resident,  NDCELL,  Is  assumed  Co  be  19.  Table  2.3  Cell  parameters  and  values 


tlon  time' 


Host  overhead  These  two  values  shall  be  assigned  to  OVCPU  as  best  case  —  worst 


depends  on  the  functionality  of  the  validity  checking:  the 


Each  of  the  machines  relies  on  the  host  to  format  the  ject  operators.  For  example,  several  designs  depend  on  repeatedly 


chinas  which  we  shall  examine.  are  calculated  for  each  query  on  each  machine. 


response  tiae  is  the  sub  of  Che  component  tlaes  that  cannot  be  3.1.1.  fast  INGRES 
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the  validation  of  the  query.  However 


encoded  in  one  1  byte,  then  since  the  name  is  stored  for  each 


required  for  decoding  can  be  disregarded.  The  value  for  n  for  QTRCOURSE  from  the  disk 


CSCAN  is  the  CCD  page  scan  time*  DPIO  is  the  time  to  read  Since  only  3  tuples  satisfy  this  query,  at  most  3  processors  will 


a  W0RST  CASE  TIME  occurs  because  INGRES  maintains  QTRCOURSE  as  a  hashed  relation, 

ED  BEST  CASE  TIME  and  only  reads  three  pages  of  it.  The  caching  systems  (i.e,  RAP 
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building,  room  number,  capacity,  day,  and  hour  of  the 


Che  I/O  time  to  read  Che  ROOMS  (RIO)  and  COURSE  (CIO)  relaci. 


DROT/2  •  tha  latency  ciqulrcd  to  accass  tha  sacond  track.  Tha  retriava  (10a  tba  associativa  disk  the  tuplas  in  “COURSE*  with 


subqueries  (4.SS  seconds)  dominates  both  the  boat  and  worst  casa  pa3a  la  aada  over  the  second  relation  (COURSE)  and  a  second  bit 


the  two  relations  and  then  nerqing  the  two  sorted  lists  to  natch 


to  aack  bit  map  cell  processor  will  keep  these  22  tuples  In  an  internal  buffer 

to  check  COURSE’S  bit  map  and  mark  tuple 

to  return  4  attributes  for  the  duration  of  the  query.  Then  each  cell  processor  will 


couplet*  th*  join.  Si*  coil  processors  will  join  th«ir  copy  of  6*CSfAVAC  ♦  28S8*DREAD.  Thus: 

tne  22  tuples  Horn  the  ROOMS  relation  with  eleven  16K  pages  of  CIO  -  IDAVAC+5*CKAVAC+23?8»DREAD  —  DAVAC+6*CyAVAC+2858*DREAD) 


the  COURSE  relation  Is  initially  loaded,  then  CIO  “  OAVAC  ♦  1)  Fora  sorted,  restricted  projection  of  'ROOMS*,  holding 
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Using  the  algorithms  described  above  and  similar  techrt.gue 


Two  query  types  previously  defined  are  data- i nt endive  and  designs  showed  a  significant  performance  improvement  ov^r  the 


ir.gle  relation.  For  this  case  the  associative  disk  and  D3C 
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Channel 


puter  are  the  records  with  the  required  values.  As  originally 

designed  (SLOT70],  the  cell  processors  performed  no  arithmetic  Cell  Procesioi 


separata  controlling  processor.  On  the  fixed  head  disk,  each 


records.  Each  record  is  defined  by  delimiter  fields  and  a  record 


transmit  th«  data  item  it  has  before  reading  the  next  used  in  this  discussion  is  that  reported  In  (SCHU78] 


controller,  which  would  determine  which  cells  contain  the 


p age  into  Its  local  buffer  and  scans  the  page  for  tuples  which 


